Abstract Gout is a common metabolic disease characterized by the development of arthritis and nephropathy related to the deposition of monosodium urate crystals within the joints, periarticular tissues, skin and kidneys. Tophus formation seen around the spinal column is very rare, while occurrences of spinal gout tophus without systemic gout disease are much more unique. In our study, we report a spinal gout case that presented with right sciatica without previous history of systemic gout disease.
Introduction
Gout is a common metabolic disease characterized by the development of arthritis and nephropathy related to deposits of monosodium urate (MSU) crystals within the joints, periarticular tissues, skin and kidneys [4, 9, 13] . Nodules formed by the accumulation of MSU crystals in the soft tissue are called tophi. Histopathological confirmation of the tophus provides the definitive diagnosis of gout [9, 13, 14] . Tophi are most commonly seen in locations where blood circulation and temperature are low, such as the helix of the ear and the first metatarsophalangeal joint [2, 9, 13] . The occurrence of gout tophus in the spine has been reported in a limited number of cases [13, 14] .
In this study, we report a rare case that presented with pain in the lower back and right leg with no previous history of gout. Lumbar magnetic resonance imaging (MRI) showed a spinal mass lesion that had been excised successfully. Histopathological examination revealed the surprising diagnosis of gout tophus.
Case report
A 77-year-old female patient was admitted to our clinic with the chief complaint of severe low back pain radiating to her right leg for 5 months. Pain had increased gradually and became very severe over the last month in spite of the multiple medical therapies given. She had no systemic diseases other than hypertension. Her gait was antalgic with restricted and painful low back movements. Neurological examination revealed a positive Laseque's test and hypoesthesia on the right L5 dermatome. Lumbar MRI showed a mass lesion approximately 3 9 2 cm extending from the superior-anterior of the L5 vertebral body to the pedicle that markedly constricted the right neural foramen and compressed the right L5 neural radix. Marked degenerative hypertrophy was also noted in the facet articulations (Fig. 1a, b) . MRI images gave rise to the suspicion of malignancy. Bone erosion that markedly constricted the spinal canal in the level of the right L5 neural foramen with a soft tissue component was observed on the lumbar computed tomography (CT) images (Fig. 2) . No primary or metastatic tumors were found in the whole body examinations. Bone scintigraphy showed sclerotic areas and increased activity in the vertebras. Since the patient had very severe sciatica, surgical excision of the mass lesion compressing the right L5 root was planned for both diagnostic and treatment purposes. Mass lesion involving the facet articulations and the pedicle was excised. Widespread calcification and numerous crystal structures, rhomboidal and needle shaped, giving negative birefringence under polarized light within the calcification areas were observed on the histopathological examination, and the mass lesion was defined as gout tophus (Fig. 3a, b, c) . The leg pain improved postoperatively (Fig. 4a, b) . In the biochemical tests, it was seen that the uric acid level was high (7.2 mg/dl), a hypouricemic diet was recommended, and cholchicine treatment (0.5 mg/dl, twice a day) was initiated.
Discussion
High levels of uric acid can cause accumulation of MSU crystals in the periarticular tissues, synovial membrane, subchondral bone and the articular cartilage in the long term. This formation of soft tissue masses is called tophus [4, 9, 10] . While tophus of the spinal column is rare, the occurrence of spinal gout tophus without systemic gout disease, as in our case, is even rarer [8, 14] .
Although etiopathogenesis of the crystal accumulation in the axial skeleton is not known completely, it has been reported that factors like degenerative disease of the spine, necrosis of the tissues or previous injuries can trigger the process [1, 4, 8] . The reason for the peripheral joints being involved more commonly in gout is considered to be related to the decrease of the solubility of the crystals in places with lower temperature and formation of tophi in the avascular tissues [8] [9] [10] . In addition, lower blood pH causes a decrease in the binding plasma proteins and trauma causes an increase in the precipitation of urate crystals, both of which cause the tophus formation to increase [5, 8, 10, 13] . There were degenerative changes in our case, consistent with her age, and it was thought that this could contribute to the formation of spinal tophus. Crystal deposition is generally seen in the vertebral bodies in the spine, pedicles, lamina, ligamentum flavum, interapophyseal cartilage, intervertebral disc and epidural space [1, 10, 15] . In our case also, there were vertebral body, pedicle and neural foramen involvements. Kelly et al. [7] have reported that all the sections of the spine are equally involved in gout patients. While the most frequent involvement in the cases reported in the literature is the lumbar region, especially L4-5 region, furthermore thoracic and cervical region involvements are also seen [1, 4, 10] . Lumbar region involvement was present in our case. A relation was found in the most recent studies between the tophus and the erosion in the facet articulation [9, 11, 13] . Chang suggested that tophaceous accumulation started from the facet articulations and then spread to the ligamentum flavum [8] . This assumption is consistent with the lower pH values, which can accelerate the depositing of crystals, seen in facet articulations [2, 10, 13, 15] . The period for the formation of tophi following the first episode of the acute gout arthritis is on average 10 years. Tophi are seen in approximately 50% of 10-year cases [1, 3, 9, 10] . Our case is interesting because of her presentation with spinal involvement without peripheral gout arthritis.
It was seen from the literature review that the majority of the gout patients with spinal involvement were in their fifth to seventh decades, and there was male predominance [5, 8, 10] . Spinal gout can cause axial pain as well as various neurologic findings such as radiculopathy, neurogenic claudication, cauda equine syndrome and myelopathy [1, 4, 6, 9] . In addition, patients can be asymptomatic in the early stages and where the hyperuricemia is under control and can only be diagnosed on autopsy [1, 8, 15] . The presence of the erosive lesion in the mechanical sense can cause spinal pain [6, 7, 10] . Patients with gout tophi in the lumbar region generally present with acute or subacute forms of radiculopathy or claudication [1, 7, 8] . With these characteristics, it can be confused with lumbar discopathy, spinal stenosis or degenerative spondylosis [9, 11, 13] . In addition, the hypermetabolic activity in the spine can resemble infections or neoplastic etiologies [7, 10, 15] . In our case also, the gout tophus in the lumbar region had created lower back pain. Spinal gout has varying radiographic characteristics including degenerative spondylosis, discovertebral erosions, bone destruction causing joint subluxation, spinal deformity, spontaneous fusion and pathologic fractures [4, 10, 11, 13] . Plain X-rays of the spine have rather low sensitivity to the diagnosis of spinal gout [9, 11, 15] . Spinal gout can be confused with degenerative spondylosis, pyogenic spondylosis and tuberculous spondylitis. Disc spaces are generally preserved in tuberculous spondylitis [11, 13, 15] . The diagnosis of spinal gout disease is rather difficult [7, 9, 10] . As much as 30% of the patients with acute gout attacks have serum uric acid levels within normal limits [11] [12] [13] . In the literature review, serum uric acid levels of gout patients with spinal involvement are generally high. Spinal gout can have a clinical presentation including lower back pain, fever and high levels of CRP with or without neurologic deficits, and can mimic spinal infections or calcium pyrophosphate dihydrate accumulation disease [4, 5, 7, 13] . Furthermore, gout tophus in the spine can be confused with primary bone tumors, metastases, infective granulomas or extramedullary hematopoiesis, both with clinical findings and radiographic appearance. The basic radiological difference between spinal gout and these diseases is the clear-cut erosive changes [5, 6, 12] . MRI and computerized tomography (CT) are the most specific imaging methods in the differential diagnosis of spinal gout. Classical CT findings of gout are as follows: lobular juxta-articular mass with decreased density as compared to the surrounding muscular tissue, intraarticular and juxta-articular bony erosions with sclerotic borders and normal bone density [12, 13, 15] . MRI with gadolinium is important in the diagnostic approach because while uric acid crystals give mediumhypointense images in T1-weighted sections, they vary in the T2-weighted sections, being mostly hypointense. Homogeneous contrast retention is observed in both sections [6, 12, 15] . Our case also had similar imaging characteristics.
Histopathologic examination of the tophus is required for the definitive diagnosis of spinal gout. Tophus is observed under polarized light microscope as fibrous tissue with gray extracellular material surrounded by histiocytes and leukocytes with polymorphic nuclei. Crystals have needle shapes displaying negative double refraction under polarized light microscope [5, 7, 9, 10] . A diagnosis of our patient without systemic involvement was made also with the histopathologic examination of the tophus that was removed with surgery. Early diagnosis is rather important for spinal gout, since medical treatment started in a timely manner can prevent the need for spinal surgery [2, 4, 7] . Nonsteroid anti-inflammatory agents, intravenous colchicine, systemic or intraarticular corticosteroid treatment and adrenocorticotropic hormones are the first-step drugs to be used in acute attacks [3, 5, 9] . Allopurinol must be used to solve the tophaceous deposit in the periods following the acute attack [2, 3, 13] . Furthermore, uricosuric drugs like probenecid and sulfinpyrazone can be used to decrease the blood uric acid level [2, 3, 9] . In patients with neurologic deficits, beginning pharmacologic treatment is generally required following surgical decompression [3, 4, 11] .
In conclusion, spinal gout tophus can be confused with different diagnoses, because it forms an epidural mass lesion with lower back symptoms. It is possible to reach an accurate diagnosis with an anamnesis taken carefully, imaging methods and a histopathologic examination of the biopsy specimen. Improvement in symptoms is generally obtained with surgical decompression and proper medical treatment. Spinal gout tophus must be kept in mind for patients presenting with radicular lower back pain, as with the case presented here, even when there is no systemic gout disease.
